reported that high-ranking female domestic swine, Sus scrofa, gave birth to a greater proportion of sons than did lower-ranking females. Mendl et al. (1995) re-analysed data from an earlier study (Mendl et al. 1992) and found no such effect. Meikle et al. (1997) and Mendl et al. (1997) debated reasons for their differing results. James (1998) has subsequently argued that both Meikle and Mendl and their colleagues are confused about the ways in which secondary (offspring) sex ratios can vary, and he proposes to resolve the difference in their results.
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James suggests that we were not aware of early work on pig sex ratios (e.g. Parkes 1923; Gini 1951) . To the contrary, we were aware of it, but we were testing models of facultative adjustment of the secondary sex ratio in relation to maternal rank. The earlier studies focused on secondary sex ratios among females in general but not in relation to different types of females (e.g. high and low ranking), so they are not relevant to models of adaptive variation of the sex ratio (e.g. Trivers & Willard 1973; Clark 1978; Silk 1983 ).
It appears that the reason James (1998) is so interested in the early work on sex ratios is that some early investigators (e.g. Parkes 1923) reported a sub-binomial distribution of the sexes (i.e. there were fewer unisexual, or close to unisexual litters than expected based on the binomial distribution) in some studies of pigs. He argues that the primary way a sub-binomial distribution can occur is if the probability of a male (P male ) being conceived varies across each female's fertile period. However, a sub-binomial distribution could also result if P male varies for each embryo that implants.
Sows typically conceive many more zygotes than will implant (Perry & Rowlands 1962; Mattson et al. 1990; Chen & Dziuk 1993) . Meikle et al. (1993 Meikle et al. ( , 1997 argued that the high frequency of zygote loss between fertilization and implantation (which begins about 12-14 days after fertilization) may allow for adaptive adjustment of the secondary sex ratio during that period. James (1998) argues that the different sex ratios observed by Meikle et al. (1993) and Mendl et al. (1995) are reconciled if P male varies at the time of fertilization. However, that mechanism does not explain the different sex ratios any better than our original hypothesis. We argued (Meikle et al. 1997 ) that the differences occurred because females in the Mendl et al. (1995) study were not in their social groups, and thus not directly experiencing the outcome of agonistic encounters (discussed below), at the time of implantation. In other words, if P male varies for each embryo at implantation, it could cause the different sex ratios, as well as a sub-binomial distribution. A subbinomial distribution could also result if P male varies for post-implantation mortality for each embryo. While post-implantation mortality has been shown to be a significant factor in sex-ratio variation under some circumstances (e.g. Hornig & McClintock 1996 , 1997 , Meikle et al. (1997) gave arguments for why post-implantation mortality probably does not explain the sex-ratio differences they observed.
It should be noted that, for the most part, the distribution of the sexes in our litters did not appear to be sub-binomial. Of the 11 different litter sizes we observed (range 4-14 piglets, Meikle et al. 1996) three of them differed from a binomial distribution. However, in two of those cases (litters of four and nine piglets), the distributions
